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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent the generation of damages because of a 
collision between a head (slider) and a disc as much as possible, by realizing 
a structure for easing shocks to the head (slider) when shocks are applied firom 
the outside. 

SOLUTION: The mechanism is provided with a shock restraint member which is 
constituted so that a position of the center of gravity of the mechanism is in 
the vicinity of a boundary between a head arm 5 (mount A, and a load beam 3. 
When a main component constituting a suspension mechanism 13 is the first load 
beam 3, the shock restraint member is a second load beam 6 integrally extended 
firom the first load beam 3. The second load beam 6 has a load member 7 of a 
metallic member or the like for applying a predetennined load . In this 
structure, since the center of gravity of the mechanism is in the vicinity of 
the boundary of the head ami 5 and load beam 3, the center of an acceleration 
of shocks when shocks are applied, becomes rotational center of a slider 1, so 
that the slider 1 is refrained from jumping. 
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1 

<o*i^jff«*m^{iiBt =2: 1. J: ^ ^rfifJS^ISjR-r ^fg 

ler -f J^^'<o:fr(<iI{=?tM?r-^;lTV>5m 1 <0o- H t'- 
HIE^ -y H tJtr *»»WJDi^tc|sHK4"C«t ^ 0 , fflfi 

H r- Assort Mam i <r>xi- y t'-Agp*f t 

[if*«4] T-:5'cOlell^f*^^T=5:9'^•yK$:T-f 

^i'±izm^mmi^tx^i. mu'r^x^io^ 

mmz^^^i>T-<:^^'i&m±I^S<7)^y YT9 

fne^ -y H s-5d#-rs-!?-x'< v-> a ymmtrm^ i . m 

Mien l<^n-Kh'-Agp$r 5:30% L. MieSlOD- 

'^-y Fk:«LT»S9*^is^-r4'^-y YT-J^mt . 
ffne'v -y H tiff 6ffiS9X!llI^tCliII£'*''Dt ^ 0 , ME 

^ -y K r-Aa^r t ijiaig i <on- h h- Agm t 

<0D- Hh'-Aa5*f{C-(*:^t$ii/c®«gSt^:S»2<0 



o-Ht'-A»1>rt'*-:.T. fltna'^-y Hr-ASCft<7)- 
*i/t:«4K*<^fi!lSI5fl8*t'S;g$*l^lg2<On- Hh- 
ASWfc^^filLfcC: fc^^t ■rS'^y HT^^aX 

(il^Jas 1 Mfei^20Q- K t'-AgWm»t4.it 

li!fieSSl<On-Kh*-Aa5«t^$n!^B9iS^-y 

Sr^iattl.a*«2 i/d4«««4ia©<7)^ y 
10 ^ax-:?«fl|. 

[fS^JBei T-^'OiSIJS^Srff^rp's-yK^T-f 

^^x-^j8|gfft-?T. 

le-f ^ x^'<o:fir(fii(c?5M5:4/.T v^SII l con- K t'- 
AgSftfc. 

H5feigl<7)n-Hh'-Agp«S:3fcl$L, mffimicoo- 
Fh'-AS5«tJt«UtH!Ht*^k^«^*'^>^:'3, Me 
20 'S-y H{C« LTS^:?J ^te^i'v-y V7-J^mt . 

fmm\ mm i oo- h b-Agmtc-(w<it3^ 

$^l^c!i*ait^SIS2<0n- Kh'-AS«fc . 
Me»»E|]jDli#tc. liiIiBSS2<^a-Kt'-AS«<7)« 

L7t^tS:^fc1-«.^«yHr^f-iX-:}'|iSffi. 

:^i'±izm^<of§imi^ix^L. mmf^x9(n^ 

30 g*l6jK»»$-e-ST-f>C^'iS»S^IS<0^-y KT^' 
^*x-^«afl|T'J>-5T. 

ASSttt. 

l!gieigl<0a-Hh--Aa5«^Si*L. W^Wil<nu- 
Hh*-Aa5«tltRLTiHfcWSv^«a*>A,^r'?, 1912 

'v.y KKit LT^»:>J?:eitf-&'v-y HT-Ag?«t , 
Mfl^-yHt*r^«.ffi»ER!lDl^tzllli|(K+'t^i:5:0, Me 
's-y Hr-Aa«i:fre»l<^n-Ft'-ASttt<Ott 

40 ifjSi^-c% itrieisiiOD-Fb'-Ags^ttc-fr^kSix^t 

S:^t^l.||20D-Kt-ASmT-*oT. Me^ 
•y Hr-Ag?«<^-:fri^J4M*0||iM^-C'ji;g$^l 
itlg2<0D-Hb-Agmi:. 

MB^-y v7-Ami(r>--nt.tz\mn(om^m^zm. 

^tiX. Sfie«»9ttOi^{cMem2<On-Hh--Ag|t» 

m. 

50 xi^±.viyji'^<m&i:^Lx-mL. mrfty^^*^ 
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leT* -f :x^'<o:fr|6Hc?fii«:-^iTV>*» 1 (0X3- H f- 

KriEigiop-Ft'-ASStts-si^u. i-nasKoo- 

'V -y H r- t 1 on- H b'-ASWi: 

Hf < ;^^'o:fri6i»c?^2:-¥-;t-c v^«>|| i <op- h t- 
ffrifiis 1 OP- H t'- Agptt L . itrifiis i <op- 

^ -y K T-AW^ t 1 OP- H b- ASH* t O^ 
^LiSfiJ-C. 19ESIl<OP-Kb'-Aaittfc-««9t:^ 

l5E«r»BJWfc, i!ig||2<0P-Hb-AatH<0j^ 

ler -f x^o^riSifc?^&-§-;c.Tv^«.|g 1 COP- H b- 

|!|ffi»10P-Kb-Aa5««:^U I9K»1<0P- 

Hb'-Ag5«i:lt«LTH!l1tA*iSv^K*»'?>^:0. Mi 

FT-AlSttfclilfaiSlcOP-Hb'-ASWfcOti 
#ifi<f-C\ l5ie®l<0P-Hb'-AatBt;:-*WKie^ 
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|^A,.y Hr-ASmoaffi±(:}e«$iutx'J 7T'* 
oT. MESSWini^fc. |in^20P-Fb'-ASW 

^fffit-ri.'^ y FT^'f-iX-^«fl!. 
[000 1 ] 

10 i1$LTf'^::t^<0i|ig^|ftlfc:»l&S-li-«.'^'yFr^^ 

iX-^'ffifflt-rot*. 

[00021 

D ) m^f ^ xnmmmsii. y Ftc j: oiefiM 

[00 03] HDDT'Jl, 'v y FT^^jLX-rJ'tlffl 
(^+y-yi^'fitfll) *«ift(t^>ixTV>*. CiOtS^ifcJ: 
0, '^•y FJiT-f;^^'OT-:^'£Sffit*JLT, fifr^O 

•y Fr^'f-aX-^'«fl|{±. T-f;^^OlB»fflfe(C'S y 
F«:*t*fc». jift-CttlKRO^-yF^W-fi. IP 
*>. 3ft07*^>^^i&flSffli-6HDDU6fflO^-yF«: 

[00041 #^yF»i. laiO (A) fc^-fidfc. 

^1 kSrrSb? 5 -y ^'ttM^Ojd#«5t::|ISI$ 
tlTVM.. :L<7)Xy^yHi. ?i««<0P-Fb'-A3 

[00051 P-Fb'-A3Ji, (B) iZ^Xo 
fc, 5tSgSi!-C7U^'yi'a5«22:^LTX7:^riS-i 

ojSfifciO. ;^9>f^^i{iT<;^^'fc:«LT5^fc:» 

S^«lg»±«Sfl|{c J: OJ?±-t& . P- F b--A 3 Ji. 
•7^yhm4iii-LX^-y Fr-A5{ca^$itTV^ 

40 (00061 'vyFT-ASJi. P-Fb'-ASiO^ 

/l^-iJ'a^ (VCM) fcte^L-CV^S. '^•y FT-A 
514, vcM<0iE«6i^ji&eaiU"C. J^^'f^^l^-f-*:^ 

[00071 bZbT. ^tC/jNS<OHDDtt/^-y-f;l' 

mi'mawct^. tirjEo^-y Fr^-?-*x-^'«« 

90 -TiZtifihi. 
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[00081 ZtOXo^j:mSiX'ii. 01 0 (A) , 
(B) tn^^J:9t-, a-Ht'-ASf^-y Kr-A5 



(4) 
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[0016] 



vis*«i64-r s . [00 1 73 :^:mmm<ommii . mz^mcoH d d ic 

[0009] jSfflL, liifje<7)VCMfcJ:0'^-y HS-f-f;^^' (01 
[f6B>B*<)B»5LJ:^t-^SiRSl fra«J:3tHDD*? 10 (B)<01 oxD^^mzmmwi^-th^-f^vm. 

^ix^-ct^t, '>^-yHS'l^fCV^S;^7>f^^l3!>«T'f [0 0 1 8] 01 (A) . (B) izfj^io 

v^^WJ, X7'f^^lt<O®§?CJ:0, r-C^^ff^ fill 3l:l8«-ri.n-Kh'-A3t, ^U^'v^SW 
lifflCSfS (JTiS^S) i:^ti>Zbiz^j:l. (mih^^) 2t. 'v-y HT-AStSr^-fS. 

[0010] Zff)Xo^^^maizXi>^/l-XM.tL ^ym. •t7S y^'«®^^yH3mf*T'*)6*«. 

'^•y HT^-f aX-:J'««<0S'C»*«X5>f ^^1 (IP '^>y Kt-iW^flKl^SfcS^I.. 

'syH) (7)j£<^tc^S«JfC3:)*Jt«6, »«!raaa [OO l 9] n-Fh'-A3{lfS«$t*-A.^rO. 01 
Ott"t»*«*'C»T'A«.X7-f 1 izmhi> . :L<Ofctb^ x ( B ) tS^-f i ^ fc. jfc«SSS-C'7 i^-N-SB«2 
5^:J^l**T-<;^^'*»4>SHEiLs 'f-<?)R©f7*-f:^^'tc 20 Tx^'f ^^li&51tt. r-fX^' 1 0<D^ri6it:MS-jD 

[00 1 1 J w<0J:^^rKS;Si2rJ»*H-f S/ttoK:. U-C3c«(=»±L7t4«BiS-«H#-rs. $^>C. o-Hf 

^>'hi&/hS<-ri.J:a^Wm*^#;t^>/xT>-^5. L*> [ 0 0 2 0 ] 'v.-y Hr-A5{i, a-Hb'-A3 J: 0« 

•f, -HJ"5rW«»ttl6*^l.ii:3&*T&*vn /Pt-^'«*S (VCM) tc^LT^^S. '^•y Hr-A 

[ 0 0 1 2 ] *5|BBOBWIi, HDD^cO^-yHT^f- 5{i. VCNKOl^l^jSre^tT, X7-<i^l ^T-f;^ 

fraiS«ftt«flBt*l©SL-C> ISSWK^-y H (:^7 30 [002 1 1 *18flBi> 01 (A) (c^i^ 

^ fcr -f i:<^)S^^^J:Sa«W«tSrfM^IRfc iz. o- F t'-A3fc:««ff*J«iSS*>A,n- Fb'-Ag 

■rsifcfcfts. m m2<ox:t-\i\z-j^izt5^i-i>) eifi^mizm 

[00 131 «$*ITV^*. i<0O-Fb-Z.3i^6tt, '^vFT 

a^C«ttS*«^-y FT-A (v^-h) tn-Ft'-ixt [0022] ^Sfr7»i. n-Fb--AS:SS56<05fe« 

<Oi®lfifimc=fc&i: 3=5rtSji^fillft-tl.«JSWSiJfflSff S5fca«$*tT. -f -f 1 Oc^ljmzm&lzU^tzm 

«:^S'^-yFT:?^jLX-:?l8«}T'*S. fiS:-^;t4?^«a5«-C'ft*. C:cOD-Fb'-Ag^6 
[0 0 1 4} mi^immmHi. 'txy<y>' 3 yimt 40 fc^lSflcTJi:. (8«Ofi'tvaSS-n-Fb*-A3fc^ y 

fl}«-rS±fl!^S^^mi<On-Fb-AfcL;tJ©^ FT-i»5i;<0«|?j5^. m^AZli'7^yhUi!t4t(0 

iz. z(/>mina'-\it:-MzHmizm^^iit.:m2 m^i-UiS a<m^izik^ti>jioiz&»(>iit:mmmm 

<0o-Fb'-A-C*S. *Jt, »2«0D-Hb'-X.fc T'ftS. 

[00151 J: o^tmtzx 0 . »«os4:^fflB* i^wnos^ifc*^ (mummmiiiX a ^rws) , 

x FT-A (v>>y F ) i:o-Ft'-Z.fc<0Jtffjfiir -tOffiSBiantCff 5«lfWlll5«KI4«fll<Ofiit»{41Bfcf^ffl 

(X7-f »»9J [00 23] a!*0«<rc{4. f<OM't^ifiX^^yi<0 
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5, ^•»'h»ff4<i. o-Kt'--&3i:Jt«LTiItt 
[00 241 ZWzify. p3iKt«o(Sv^n-Ht'-A3i:'^ 
<0«-!M85 aS-|3e*'ll«fc LT, J^^'f ^1 fcHCt- 

[ 0 0 2 5 1 -e^T-. ffi^'Ofi'OiaSS: 

100 26] Uw*>-:>-C, i'hg5«>4.ffi«**EPJD$*it 
t>. V'>yha5tt4t<0«ff«5aS-EIlK4"C>t UJtEI 20 

1 0*»4>(th.S*(a)fc:«»-f&J:o^rffJISt«4=3r4>«ri^ 

[ 0 0 2 7 ] ^tJ . 2|s||i6J^®ti3V^T . O- H b'-A 

4t<0tg|ftSl5aO)S^{CiS^'C§iltf> ±mWliK- 

(m20|lill?g®) 02 (A) . (B) «^2<0^SS}g 

[ 0 0 2 8 ] |g 2 OUSSJgffiJS. o- h' h'-A 3 CH* 

|,#P- K h'-Ag;SgS6 a . 6 b iWiWzW&X'h 
S . #n- H t'- 6 a . . 6 b (CJi. ^1X^1X± 40 
m«c7a. 7b*<S^$fiTV>i. 
[0029] ::<0J: p^m2co||^®<^«iitc:i3V>T 

a- K f-A 3 i: y H r- A 5 i co^lf ifii^. ^KlC 
ti-en' y hatJ4 fc<Oti#tl 5 ae5)a^'CJ>SlHll6't"C' 

mm-tzbti<X'^l. 

[ 0 0 3 0 . S 2iOlim'E^Jt<^)^t«, 

« 1 (ommmt. am: kt-a 5<oitffiat so 
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[003 1 ] m3<^mmii. a-Vii-ASiz-i^ 
miiZm&^tlX. '^•y HT-A5<0-:^<7)Hf^ HfflllzE 
S$iX&D-Hh'-Ag^6 aS:SWc«JfC'*S. 
o-Ht*-AS^6 aKI4^aft:7 aA^fflgg^ltV^ 

[0032] z<7)i 0 ^j:^3comsmm<^mmiz}i\,^x 

D- F h - A 3 1 ^ y h' 7-A 5 t Wlflf j^^, 
J±V>y hS?ft4 tcOi»l^«l5 aiOje^T-<bSl2lfi+'D 

mi-tlZtiJ^X'^i>. 

[0 0 33] ttz. mcmmuffiimc^m^izii, 

(SS4er^tl^nii) m4 (A) , (B) i4ll4<^ldfi^ 

[0034] S!4<oiij»g«J4. mmnm 1 <^)Siie»® 

Offijttlfct^T, 114 (B) iz^-tXdl,z. '?^yh^ 

[0035] mmmm8ii. wsmiDco^rv^a^co:^ 
msi^L. mmnmza- h t'-Aji*ai e m < 

1 0O*i*l{cia(6Ufefc#fc'f-<0*«Sa5i:«tfrf * 

[0036] CKO J: 9 tcm&X'htm. a- F b-A® 
;g«|{6{c^JS{4c7^ii^(t^<'^^3A(:J: 0 , 4ISM^£ 

[ 0 0 3 7 ] «lt>, H D D^^ML■C^^a5*»^>«»3i<E|JJp 

'C^tLT, Xv^^lt!ir<X91)^hWxi>Xol.zmi 

[0038] JlcOi: # , Jls^mt'ti, a- Fb'-A 
®:gSB6*^T-f;^^' 1 0<r)l5mzW&thi. "nz^m-f 
htzib. o-Fb'-AEfiSP6<7)$feJfSa5*<v»?yFaff 

[0039] ttztfi-yX. X^^riiZi^mifzmSi^ 

mmmm tmmzx'o. :k^i}^m^ixi> m 

-fX^'io<o*i6ifc:»»(KT) LT. T^;^^'l oc 
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[ 0 0 4 0 ] IS 5 c^^sfejgJBti, ig 3 <r>mmmt m4 

K h'- Aji^g^S 6 a coitffiliP*^ ffiigEniPB^lCV^ y h 10 

[oo42]^o<i:3;5rm5 cr)mnMm(nmmcom^x' 
(mecoHiije.^) He (A) . (B) limecomm 
[0043] »6<o^ssjgsi{4. m4ff)mmmcomm 

mmi,ztS'^-t^i>(r>X'hKi. He (a) (CTK-ridd. 
^Sffflg?1^ 8 y H T-T* 5 tiS»t?t 1«jSX-J) & . o 
- K f - A@*SS 6 ti . »*EPSn«?)^rV 
(4, 06 (B) t^-fidH. ^Sffflgl5«8i:c7)^tceit 

'i^^mm^i-h X 0 i>zm& ^nt v . ®^mmz 

[0044] ZCOXd^j:mmcr>i%^X'ij, m^co^4c^ 
X7-f yifcx-fX;? 1 OfccTjgf^Jr^ftL, T-fX^ 

1 oizm.m*^i-hx^^vmm±n^tipx'^ 

[ 0 0 4 5 ] ^rfc, |g6c7)|^i£J^®cOlijiT-J)tl{4\ a 

imKommm) miti. m7cr,mmmmi,zwmi> 

[0046] ^iffimmma. mscommmmtme 
<r>mmmb ^m-i^^h^fzimmmiizm'^-fh . ap 

[ 0 0 4 7 ] n- H t--Affi*g?6 bJ4. SSEPiUBcO^Sr 
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WbKcmm^tlXoizm^^iiX^^l. ^(TiXo^j: 

mmc^m-^TL, ^5cr,mtmmtmmi,z. m^mm 

izimtx. m3m{,zx7^yik.r^x9iot<rm 
^^miti>^bti^x'^h. 
msffmimm) as ( a > . ( b ) \if^s<r)%mm 

nma^t/mmwmx-hh, 

[0048] ^s<r>%mm\i. wm(r)W.4 (nmmm 

h%^mbc^m.mzmm.x'hh, ^h^z, ms 
(B) (OTt^i^t;, 9o^Ubct,i. ■^^yvmi4 
m^<OX U r t «tt!-t I. J: 5 {CESS t > I. . 

[0049] ■7'>yhg|51^4<OR)f^«7)X«JTO^B{4, 

D D w L T j'l-a*^ h mm^myi ^titz^{,z . mse l 

fcJ;:p{C. ■7'>>-hg?^J4t(0ii#tl5a$:III«c4"Dt 

[ 0 0 5 0 ] I; ^ *IIS£Jg«TJ4, d- F t'-A 
ffi:^gS6*if -f 1 o«^ri6jtc0K-ri>J; ^tcf^ffl 

4 cr)B(r«<ox 'J Ttc«tt! L^c^/KTlSSrt l> CI i: tc^ 

[00 5 1 ] ttzifi-^X. n-Ht'-Affi:Sa56<7)$fe« 

gl5«6ch-7'>yhgPW4i:O^T-^Ji*<^^LT. ^ 
^Xy^fliiZmLfzm^Mm^^ix^ 
:iti,zt£h. c<oa. ;^9-m*«r'f;^^'ioo:fr[6] 

ic^Kl iWf) LT, r-fX^ 1 OtW^gf&^fct^r 

hi)K^<r)th m^^zif 0 m%mm^z>h% < 5:0 

Ti^S. ^mci'), «gSWtX5'f:J^li:T-fX^'l 
Oi:£0»S^^«L, r-rx^'lOtt8lji*<^t«.J: 

(ii9<7)iiMj^«) ii9«4, t^9<r>wsm^zmm^ 
YT^i-^x-mm<^mMt:^-tmmx'f>i. 
[0052] mscommma, w^comscomwm 
cDiammmizmi-h. bp*>, m9(ommm.ii. ^ y 

^L, o-Ft'-jUE;ggf!6ac05tffigPtLT, m^c^ 
5tSgB1^6 c i: PI«O^M«|iC«0;*c#O5t«gP«6 dS: 

[0053] 's.-y KT-A5iO®:ggB5d(4, mi^CT)-? 

\.-^mmi,zm^^tix\,^^. ciwi^^rfiijtw^T-t, 
ttr^(r)m8(7)mwMmtmmiz, m^mamza. o- 

H h'- jUg^^gp 6 t05t^SB1iJ 6 d t -y K r- A 5 

'iyi^f^mLfzmuM^^iiL^tihzti.z^j:^. ttz 
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(00541 

i<r>Kmx'T-fx^'izmmtiXo^j:mmii'^ix lo 

/J^I®^c■r&C:i:3!/«•CSi.. 

[05 ] w.3<r>%wimimmh^'v nr^^f-ax- 
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[06 ] ISecOHtftJgffit^rMfM-tS'V y FT^'-^aX- 
(07 J |g7<0|||©g!St=re«-ri.^ y HT^'^aX- 

:5'«fl!o®a5^*-r0. 

(08] HScOlQfijeittcMfS-f S'^ y HT^'f-aX- 

(01 0] fi^^Wv-y Hr^'f-j.x-:?«S«<?5Sia5$:^^ 

1- ;^7-f/(^yK3a^) 

2- 7U^'i^-vS15« 

3 - o-Kh'-A (IglcOO-Ht'-A) 

4- -7'>>-hg8« 

5- 'v-yHT-i* 

6 - D-Ht'-JUSSgS (||2<0n-Ht'-A) 

1 0-T-<:^^ 
1 
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CLAIMS 



[Claim(s)] 

[Claim 1] On a disk, have predetermined spacing and the head which performs record playback of data 
is supported. The load beam member which constituted the suspension device which is a head actuator 
device of the disk record regenerative apparatus moved to radial [ of said disk ], and supports said head, 
and has given the load in the direction of said disk, The head arm member which said load beam 
member is supported, and rigidity consists of the high quality of the material as compared with said load 
beam member, and transmits the migration force to said head. The head actuator device characterized by 
providing the member for impact control which is a member combined or united with said load beam 
member, and constitutes the structure where it becomes a center-of-gravity location near the boundary of 
said head arm member and said load beam member. 

[Claim 2] On a disk, have predetermined spacing and the head which performs record playback of data 
is supported. The 1st load beam member which constituted the suspension device which is a head 
actuator device of the disk record regenerative apparatus moved to radial [ of said disk ], and supports 
said head, and has given the load in the direction of said disk, The head arm member which said 1 st load 
beam member is supported, and rigidity consists of the high quality of the material as compared with 
said 1st load beam member, and transmits the migration force to said head. It becomes the center of 
rotation at the time of the impact impression to said head, and is near the boundary of said head arm 
member and said 1st load beam member. The head actuator device characterized by providing the 2nd 
load beam member used as the extension which constituted the structure where it became a center-of- 
gravity location near [ said ] the boundary, and was united with said 1st load beam member. 
[Claim 3] Said member for impact control is a head actuator device according to claim 1 characterized 
by consisting of a load member for adding a predetermined load to the extension united with said load 
beam member, and said extension. 

[Claim 4] On a disk, have predetermined spacing and the head which performs record playback of data 
is supported. The 1st load beam member which constituted the suspension device which is a head 
actuator device of the disk record regenerative apparatus moved to radial [ of said disk ], and supports 
said head, and has given the load in the direction of said disk, The head arm member which said 1st load 
beam member is supported, and rigidity consists of the high quality of the material as compared with 
said 1st load beam member, and transmits the migration force to said head, The structure where it 
becomes the center of rotation at the time of the impact impression to said head, and becomes a center- 
of-gravity location near the boundary of said head arm member and said 1st load beam member is 
constituted. The head actuator device which is the 2nd load beam member used as the extension united 
with said 1 st load beam member, and is characterized by providing the 2nd load beam member extended 
at the flank side of one side of said head arm member, or both. 

[Claim 5] The head actuator device according to claim 2 or 4 characterized by being prepared in said 
2nd load beam member, and having a load member for adjxisting the load over said head supported by 
said 1st load beam member while constituting the structure used as the center-of-gravity location near 
[ said ] the boundary. 
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[Claim 6] On a disk, have predetermined spacing and the head which performs record playback of data 
is supported. The 1st load beam member which constituted the suspension device which is a head 
actuator device of the disk record regenerative apparatus moved to radial [ of said disk ], and supports 
said head, and has given the load in the direction of said disk, The head arm member which said 1 st load 
beam member is supported, and rigidity consists of the high quality of the material as compared with 
said 1st load beam member, and transmits the migration force to said head, It becomes the center of 
rotation at the time of the impact impression to said head. Near the boundary of said head arm member 
and said 1 st load beam member The head actuator device characterized by providing the 2nd load beam 
member used as the extension combined with said 1st load beam member in one, and the buffer member 
for contacting the point of said 2nd load beam member, and making an impact ease at the time of said 
impact impression. 

[Claim 7] On a disk, have predetermined spacing and the head which performs record playback of data 
is supported. The 1st load beam member which constituted the suspension device which is a head 
actuator device of the disk record regenerative apparatus moved to radial [ of said disk ], and supports 
said head, and has given the load in the direction of said disk, The head arm member which said 1 st load 
beam member is supported, and rigidity consists of the high quality of the material as compared with 
said 1st load beam member, and transmits the migration force to said head, It becomes the center of ' 
rotation at the time of the impact impression to said head. Near the boundary of said head arm member 
and said 1st load beam member The 2nd load beam member which is the 2nd load beam member used 
as the extension united with said 1st load beam member, and was extended at the flank side of one side 
of said head arm member, or both, The head actuator device characterized by providing the buffer 
member for being arranged at the flank side of one side of said head arm member, or both, contacting 
the point of said 2nd load beam member at the time of said impact impression, and making an impact 
ease. 

[Claim 8] On a disk, have predetermined spacing and the head which performs record playback of data 
is supported. The 1st load beam member which constituted the suspension device which is a head 
actuator device of the disk record regenerative apparatus moved to radial [ of said disk ], and supports 
said head, and has given the load in the direction of said disk, The head arm member which said 1st load 
beam member is supported, and rigidity consists of the high quality of the material as compared with 
said 1st load beam member, and transmits the migration force to said head, It becomes the center of 
rotation at the time of the impact impression to said head. Near the boundary of said head arm member 
and said 1st load beam member The 2nd load beam member used as the extension combined with said 
1st load beam member in one. The head actuator device characterized by providing the buffer member 
for being arranged on the front face of said head arm member, contacting the point of said 2nd load 
beam member at the time of said impact impression, and making an impact ease. 
[Claim 9] On a disk, have predetermined spacing and the head which performs record playback of data 
is supported. The 1st load beam member which constituted the suspension device which is a head 
actuator device of the disk record regenerative apparatus moved to radial [ of said disk ], and supports 
said head, and has given the load in the direction of said disk, The head arm member which said 1st load 
beam member is supported, and rigidity consists of the high quality of the material as compared with 
said 1st load beam member, and transmits the migration force to said head, It becomes the center of 
rotation at the time of the impact impression to said head. Near the boundary of said head arm member 
and said 1st load beam member The 2nd load beam member which it becomes the extension combined 
with said 1st load beam member in one, and a point becomes from the quality of the material with large 
coefficient of friction. The head actuator device characterized by providing a member which makes 
impulse force emit by friction which contacts the point of said 2nd load beam member, and is generated 
at the time of said impact impression. 

[Claim 10] On a disk, have predetermined spacing and the head which performs record playback of data 
is supported. The 1st load beam member which constituted the suspension device which is a head 
actuator device of the disk record regenerative apparatus moved to radial [ of said disk ], and supports 
said head, and has given the load in the direction of said disk, The head arm member which said 1st load 
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beam member is supported, and rigidity consists of the high quality of the material as compared with 
said 1st load beam member, and transmits the migration force to said head, It becomes the center of 
rotation at the time of the impact impression to said head. Near the boundary of said head arm member 
and said 1st load beam member The 2nd load beam member which it becomes the extension combined 
with said 1st load beam member in one, and a point becomes from the quality of the material with large 
coefficient of friction, The head actuator device which is the area formed on the front face of said head 
arm member, and is characterized by providing the large contact surface section of surface roughness so 
that impulse force may be made to emit by friction which contacts the point of said 2nd load beam 
member, and is generated at the time of said impact impression. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the head actuator device moved to radial [ of a disk ] in 

support of a head in disk record regenerative apparatus, such as a hard disk drive unit. 

[0002] 

[Description of the Prior Art] Disk record regenerative apparatus, such as the former (HDD), for 
example, a hard disk drive unit etc., perform record playback of data to the recording surface of the disk 
which is a record medium by the head. 

[0003] The head actuator device (carriage device) is established in HDD. this device ~ a head - a disc 
data recording surface — receiving - predetermined spacing — with, it is supported in the condition of 
having risen to surface, and it is constituted so that it may move to radial [ of a disk ] (rotation). Since a 
head actuator device has a head for every recording surface of a disk, it has two or more heads in usual. 
That is, HDD which uses the disk of three sheets is equipped with six heads. 

[0004] Each head is mounted in base materials, such as the ceramic quality of the material called a slider 
1, as shown in drawing 10 (A). This slider 1 is supported by the suspension device 13 which consists of 
the load beam 3 and the FUREKUSHA member (flat spring member) 2 of sheet metal material. 
[0005] As shown in this drawing (B), the load beam 3 supports a slider 1 through the FUREKUSHA 
member 2 by the point, and is adding the load in the direction of a disk (arrow head). According to this 
load, a slider 1 maintains the condition of having risen to surface to stability to the disk. In addition, a 
slider 1 surfaces according to the pneumatic-bearing surfacing device which surfaces with the air 
dynamic pressure generated in high-speed rotation of a disk. The load beam 3 is being fixed to the head 
arm 5 through the mounting member 4. 

[0006] The head arm 5 consisted of the rigid quality of the material (metal) higher than the load beam 3, 
and is combined with the voice coil motor device (VCM) which is not illustrated. A head arm 5 
transmits the driving force of VCM, and makes radial [ of a disk ] rotate a slider 1. 
[0007] By the way, since especially small HDD uses it in many cases, being built in a personal computer 
etc., it is in the environment where it is easy to be shocked from the exterior. When an impact is 
impressed from the exterior, by the above-mentioned head actuator device, the force may act in the 
direction in which a slider 1 separates from a disk. 

[0008] In such the condition, as shown in drawing 10 (A) and (B), the angular moment near the 
boundary of the load beam 3 and a head arm 5 centering on boimdary layer 5 a with the mounting 
member 4 occurs in fact, and a slider 1 jumps from a disk momentarily. And a slider 1 acts in the 
direction which returns to the original location according to the reaction force of the suspension device 
13, and the situation where a slider 1 collides with a disk side occurs. 
[0009] 

[Problem(s) to be Solved by the Invention] As mentioned above, by head actuator devices, such as 
HDD, when an impact is impressed from the exterior, the situation where the slider 1 which mounts the 
head collides with a disk may occur. When an impact is great, damage (dent blemish) will be done to the 
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recording surface of a disk by the collision with a slider 1 . 

[0010] Since it is the structure where the center of gravity of a head actuator device becomes near the 
slider 1 (namely, head), as a mechanism by such impact impression, it joins the slider 1 whose core of 
impact acceleration is a center of gravity. For this reason, a slider 1 jumps from a disk and collides with 
a disk by that counteraction. 

[001 1] In order to cancel such a trouble, by the former, a cure which shortens the die length of the load 
beam 3, or is made to make weight of a slider 1 light, and makes small the aforementioned angular 
moment given to a slider 1 is considered. However, it cannot necessarily be said as a suitable cure for a 
structural reason, and sufficient shock-proof ability cannot be obtained. 

[0012] The purpose of this invention is in head actuator devices, such as HDD, to realize structure which 
eases an impact to the impact impression from the outside, and make generating of damage by the 
collision with a head (slider) and a disk into the minimum as a result. 
[0013] 

[Means for Solving the Problem] This invention is the head actuator device in which it has the member 
for impact control which constitutes the structure where the center-of-gravity location of a device 
becomes near the boundary of a head arm (mounting) and a load beam, based on the principle of being 
equivalent to the core of impact acceleration joining a center of gravity, when an impact is generally 
impressed to the rigid body, 

[0014] The member for impact control is the 2nd load beam extended by this 1st load beam in one, 
when the main component which constitutes a suspension device is used as the 1st load beam. 
Moreover, the load member which becomes the 2nd load beam from the metal member for giving a 
predetermined load etc. is prepared. 

[0015] The center-of-gravity location of a device is carried out near the boundary of a head arm 
(mounting) and a load beam, and the center of rotation of a head (slider) is made to carry out the core of 
the impact acceleration by impact impression according to such structure. Therefore, the angular 
moment of the head (slider) which acts at the time of impact impression can be made small, and the 
saltation of a slider can be controlled. 
[0016] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained below. 

(Structure of the 1st operation gestalt) Drawing I is the perspective view and sectional side elevation 
showing the important section of the head actuator device related to the 1st operation gestalt. 
[0017] Especially, the device of this operation gestalt applies to small HDD, and assumes the rotary 
mold actuator style which makes radial [ of a disk (10 of drawing 1 (B)) ] rotate a head by the above- 
mentioned VCM. 

[0018] This device has the slider 1 which mounted the head, the load beam 3 which constitutes the 
suspension device 13, the FUREKUSHA member (flat spring member) 2, and a head arm 5, as shown in 
drawing I (A) and (B). Although sliders 1 are head base materials, such as the ceramic quality of the 
material, they are assumed to be a head and an one-structure element. 

[0019] As it consists of sheet metal material and is shown in drawing 1 (B), the load beam 3 supports a 
slider 1 through the FUREKUSHA member 2 by the point, and is adding the load in the direction of a 
disk 10. According to this load, a sHder 1 maintains the condition of having risen to surface to stability 
to the disk. Furthermore, the load beam 3 is being fixed to the head arm 5 through the mounting member 
4. 

[0020] The head arm 5 consisted of the rigid quality of the material (metal) higher than the load beam 3, 
and is combined with the voice coil motor device (VCM) which is not illustrated. A head arm 5 
transmits the driving force of VCM, and makes radial [ of a disk 10 ] rotate a slider 1. 
[0021] Furthermore, as this device is shown in drawing 1 (A), the load beam extension (it is equivalent 
to the 2nd load beam) 6 is mostly formed in the load beam 3 in one from the center section. This load 
beam extension 6 is extended to notch 5b formed in the point of a head arm 5, and the metal body 7 
which has predetermined weight in a point is laid. 
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[0022] A metal body 7 is a load member which gives the load which was fixed to the point of the load 
beam extension 6, and followed weight in the direction of a disk 10. This load beam extension 6 and 
metal body 7 are the structure element near the boundary of the load beam 3 and a head arm 5 prepared 
so that it might set up near the boundary layer 5a with the mounting member 4 in fact about the center- 
of-gravity location of a device. 

(The operation effectiveness of the 1 st operation gestalt) In the device of such structure, as mentioned 
above, when an impact is impressed from the exterior to HDD (for example, situation with which the 
object collided), the impact acceleration accompanying the impact impression acts on the center-of- 
gravity location of a device. 

[0023] By the conventional device, since the center of gravity is near the sHder 1, the force acts in the 
direction which separates from a disk 10 to a slider 1, and the situation where a slider 1 jumps occurs. At 
this time, since rigidity is high as compared with the load beam 3, a disk, a head arm 5, and the 
mounting member 4 of the amount of displacement by impulse force are small. 
[0024] For this reason, the angular moment acts on a slider 1 by making into the center of rotation 
boundary layer 5a near [ the low rigid load beam 3 and a rigid low head arm 5 ] the boundary which it is 
with the mounting member 4 in fact. This jumps so that a slider 1 may separate from a disk. And the 
load by the load beam 3 and the force generated by impact acceleration agree, a slider 1 will stand it still 
momentarily, and will move in the direction of a disk with reduction in impact acceleration after that 
(descent), and it will collide with a disk side. 

[0025] Then, this operation gestalt makes the impact acceleration accompanying impact impression for 
the center-of-gravity location of a device act on the center of rotation according to the structure near the 
boundary of the load beam 3 and a head arm 5 made actual near the boundary layer 5a with the 
mounting member 4. 

[0026] Therefore, even if an impact is impressed firom the exterior, the angular moment which made 
boundary layer 5a with the mounting member 4 the center of rotation is very small, and rotation of a 
slider 1 will be in the condition of having been controlled. It seems that namely, it does not collide to a 
disk 10 since a slider 1 does not serve as the situation where it jumps in the direction which separates 
firom a disk 10. 

[0027] In addition, in this operation gestalt, if the center-of-gravity location of a device can be set as 
near near [ the load beam 3 and a head arm 5 ] the boundary which is boundary layer 5a with the 
mounting member 4 in fact with the weight of the load beam extension 6, a metal body 7 can be made 
unnecessary. However, it is more desirable to form a metal body 7 and to adjust a load with the load 
beam extension 6, when balance with the load which acts on a slider 1 by the load beam 3 is taken into 
consideration. 

(2nd operation gestalt) Drawing 2 (A) and (B) are the perspective views and sectional side elevations 
showing the important section of the head actuator device related to the 2nd operation gestalt. 
[0028] The 2nd operation gestalt is the structure which formed each load beam extensions 6a and 6b 
which are formed in the load beam 3 in one, and are arranged on both the sides of a head arm 5. Metal 
bodies 7a and 7b are being fixed to each load beam extensions 6a and 6b, respectively. 
[0029] Also in the structure of such 2nd operation gestalt, the center-of-gravity location of a device can 
be set as the center of rotation near the boundary of the load beam 3 and a head arm 5 which it is near 
the boundary layer 5a with the mounting member 4 in fact like the 1st above-mentioned operation 
gestalt. Therefore, the impact operation generated in a slider 1 can be sharply eased with the impact 
impression from die outside. 

[0030] Moreover, unlike the 1st operation gestalt, it is not necessary to prepare notch 5b at the point of a 
head arm 5 in the case of the structure of the 2nd operation gestalt. 

(3rd operation gestalt) Drawing 3 is the perspective view showing the important section of the head 
actuator device related to the 3rd operation gestalt. 

[0031] The 3rd operation gestalt is the structure which prepared load beam extension 6a which is formed 
in the load beam 3 in one, and is arranged at one side side of a head arm 5. Metal body 7a is being fixed 
to load beam extension 6a. 
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[0032] Also in the structure of such 3rd operation gestalt, the center-of-gravity location of a device can 
be set as the center of rotation near the boundary of the load beam 3 and a head arm 5 which it is near 
the boundary layer 5a with the mounting member 4 in fact like the 1st above-mentioned operation 
gestalt. Therefore, the impact operation generated in a slider 1 can be sharply eased with the impact 
impression from the outside. 

[0033] Moreover, in the case of the structure of the 3rd operation gestalt, unlike the 2nd operation 
gestalt, since load beam extension 6a is only one side (unsymmetrical configuration), it becomes the 
structure where the center-of-gravity location is partial. However, since it is thought that the relaxation 
effect of an impact to the saltation direction of a slider 1 is the same, and can cope with it enough with 
the rigidity of a slider 1 to the impulse force over the direction of a right angle, it does not interfere. 
(4th operation gestalt) Drawing 4 (A) and (B) are the perspective views and sectional side elevations 
showing the important section of the head actuator device related to the 4th operation gestalt. 
[0034] In the structure of the 1st above-mentioned operation gestalt, the 4th operation gestalt is the 
structure which formed the member 8 for a buffer (for example, member of the rubber quality of the 
material or the resin quality of the material) in the mounting member 4, as shown in drawing 4 (B). 
[0035] In the usual condition without impact impression, the member 8 for a buffer has a minute 
clearance between the points of the load beam extension 6, and when the load beam extension 6 rotates 
in the direction of a disk 10 at the time of impact impression, it is arranged so that the point may be 
contacted. 

[0036] Even when the center-of-gravity location of a device does not necessarily become the load beam 
extension 6 near the center of rotation for the reason of not forming a metal body 7 with such structure, 
the impact over a slider 1 can be made to ease. 

[0037] Namely, when an impact is impressed from the exterior to HDD, it is assumed by making 
bovmdary layer 5a with the mounting member 4 into the center of rotation that it jumped so that a slider 
1 might separate from a disk. 

[0038] In order to act with this operation gestalt at this time so that the load beam extension 6 may rotate 
in the direction of a disk 10, the point of the load beam extension 6 will contact the member 8 for a 
buffer of the mounting member 4. 

[0039] Therefore, the impulse force which acted on the slider 1 serves as a situation [ like ] which most 
diffuses (absorbed) by contact to the member 8 for a buffer. Then, although a slider 1 will move in the 
direction of a disk 10 (descent) and it will collide with a disk 10, the impulse force accompanying the 
collision at that time is very small. The impact of a slider 1 and a disk 10 can be eased as a result by this, 
and the situation which damage generates on a disk 10 can be prevented. 

(5th operation gestalt) Drawing 5 is the perspective view showing the important section of the head 
actuator device related to the 5th operation gestalt. 

[0040] The 5th operation gestalt is equivalent to the application gestalt which combined the 3rd 
operation gestalt and the 4th operation gestalt. That is, the point of load beam extension 6a arranged at 
one side side of a head arm 5 is the structure where the member 8 for a buffer prepared in the mounting 
member 4 at the time of impact impression is contacted. 

[0041] The member 8 for a buffer is arranged on the mounting member 4 extended at one side side of a 
head arm 5, and in the usual condition without impact impression, it is prepared so that it may have a 
minute clearance between the points of load beam extension 6a. 

[0042] Also in the case of structure [ such ] of the 5th operation gestalt, the same operation effectiveness 
as the 4th above-mentioned operation gestalt can be acquired. 

(6th operation gestalt) Drawing 6 (A) and (B) are the perspective views and sectional side elevations 
showing the important section of the head actuator device related to the 6th operation gestalt. 
[0043] The 6th operation gestalt is the structure which formed the member 8 for a buffer in the head arm 
5, as it is equivalent to the application gestalt of the 4th operation gestalt and is shown in drawing 6 (A). 
As shown in drawing 6 (B), the load beam extension 6 consists of usual conditions without impact 
impression so that it may have a minute clearance between the members 8 for a buffer. At the time of 
impact impression, when the load beam extension 6 is rotated in the direction of a disk 10, the point 
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contacts the member 8 for a buffer. 

[0044] Also in the case of structure [ such ], the situation where most difSfuses the impulse force which 
acted on the slider 1 by contact to the member 8 for a buffer, it eases the impact of a slider 1 and a disk 
10 as a result, and damage generates it on a disk 10 as well as the 4th above-mentioned operation gestalt 
can be prevented. 

[0045] In addition, although it is necessary to adjust the bending include angle of the load beam 
extension 6 etc. if it is the structure of the 6th operation gestalt, it is not necessary to prepare notch 5b in 
the point of a head arm 5. 

(7th operation gestalt) Drawing 7 is the perspective view showing the important section of the head 
actuator device relate to the 7th operation gestalt. 

[0046] The 7th operation gestalt is equivalent to the application gestalt which combined the 5th 
operation gestalt and the 6th operation gestalt. That is, the member 8 for a buffer is arranged on 
extension 5c extended at one side side (for example, periphery side of a disk) of a head arm 5. 
[0047] Load beam extension 6b consists of usual conditions without impact impression so that it may 
have a minute clearance between the point and the member 8 for a buffer. At the time of impact 
impression, the point of load beam extension 6b can contact the member 8 for a buffer, and, in the case 
of structure [ such ] as well as the 5th operation gestalt, can ease the impact of a slider 1 and a disk 10 as 
a result. 

(8th operation gestalt) Drawing 8 (A) and (B) are the perspective views and sectional side elevations 

showing the important section of the head actuator device related to the 8th operation gestalt. 

[0048] The 8th operation gestalt is the structure which prepared point material 6c which consists of an 

organic material with large coefficient of friction, such as plastics, as a point of the load beam extension 

6 in the structure of the 4th above-mentioned operation gestalt. Furthermore, as shown in drawing 8 (B), 

point material 6c is arranged so that the predetermined area of the mounting member 4 may be 

contacted. 

[0049] The front face of the predetermined area of the mounting member 4 is formed so that surface 
concave convex voice may serve as a large field of surface roughness violently. When it was such 
structure and an impact is impressed from the exterior to HDD, as mentioned above, it is assumed by 
making boimdary layer 5a with the mounting member 4 into the center of rotation that it jumped so that 
a slider 1 might separate from a disk. 

[0050] At this time, with this operation gestalt, it will act so that the load beam extension 6 may rotate in 
the direction of a disk 10, and after point material 6c of the load beam extension 6 has contacted the 
predetermined area of the movmting member 4, it will slide. 

[0051] Therefore, friction will occur between point material 6c of the load beam extension 6, and the 
mounting member 4, and the impulse force which acted on the slider 1 by this friction will be emitted. 
Then, although a slider 1 will move in the direction of a disk 10 (descent) and it will collide with a disk 
10, the impulse force accompanying the collision at that time is very small. The impact of a slider 1 and 
a disk 10 can be eased as a result by this, and the situation which damage generates on a disk 10 can be 
prevented. 

(9th operation gestalt) Drawing 9 is the perspective view showing the important section of the head 
actuator device related to the 9th operation gestalt. 

[0052] The 9th operation gestalt is equivalent to the application gestalt of the 8th above-mentioned 
operation gestalt. That is, the 9th operation gestalt is the structure which formed 5d of extensions 
extended to one side side of a head arm 5, and prepared 6d of tip members with the large coefBcient of 
friction same as a point of load beam extension 6a as the above-mentioned point material 6c. 
[0053] 5d of extensions of a head arm 5 is formed in the large front face of surface roughness like the 
predetermined area of the above-mentioned mounting member 4. At the time of impact impression, 
friction will occur between 6d of tip members of the load beam extension 6, and 5d of extensions of a 
head arm 5, and, in the case of structure [ such ] as well as the 8th above-mentioned operation gestalt, 
the impulse force which acted on the slider 1 by this friction will be emitted. Therefore, the impact of a 
slider 1 and a disk 10 can be eased as a result, and the situation which damage generates on a disk 10 
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can be prevented. 
[0054] 

[Effect of the Invention] As explained in full detail above, according to this invention, in head actuator 
devices, such as HDD, the structure which eases the impact over a head (slider) at the time of the impact 
impression from the outside is realizable. Therefore, at the time of impact impression, a head (slider) 
jumps from a disk, and since the impact of the collision can be eased even if the situation where it 
collides with a disk by the counteraction occurs, generating of damage by the collision with a head 
(slider) and a disk can be made into the minimum as a result. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



